The advantages of exclusive breastfeeding for the first 6 months are well-known.
between (National Statistical Office & United Nations Children's Fund, 2016 ; Organization for Economic Co-operation and Development, 2012) . In particular, adolescent mothers have lower rates of breastfeeding initiation and exclusive breastfeeding with shorter total duration of breastfeeding than adult mothers (Uzun, Orhon, Baskan, & Ulukol, 2013) .
The United Nations Children 's Fund (2015) has reported that Thailand has the second highest teenage pregnancy rate in Asia; 16% of all births involve adolescents between 15 and 19 years of age. Annually, approximately 130,000 adolescents deliver babies. Adolescents have a unique and difficult situation from pregnancy to motherhood where they are faced with simultaneously adjusting to psychological tasks and managing transitions, especially during unplanned pregnancy (DeVito, 2010) . In Thai culture, adolescent mothers encounter the negative viewpoints of social norms prejudging their unsuitability for parenthood, perceived family and social pressures, no power to negotiate anything in the household, and no economic authority. In addition, many girls are abandoned once they become pregnant and become single mothers (The State of Thailand's Population, 2013) . Given the complexities of adolescent motherhood, the promotion of optimal infant feeding practices, including exclusive breastfeeding, can have a potentially large public health impact.
The significant research findings show that adolescent mothers experience the same barriers as most women. Due to their age and social situations, however, they describe factors associated with infant feeding practices somewhat differently from adult mothers. Adolescent mothers often lack breastfeeding knowledge and skills, lack of breastfeeding support from families and health providers, and perceive breastfeeding difficulties such as latching techniques, positioning, management of breastfeeding problems, and fatigue (Monteiro et al., 2014; Nesbitt et al., 2012; Tucker, Wilson, & Samandari, 2011) as general breastfeeding concerns (Balogun, Dagvadorj, Anigo, Ota, & Sasaki, 2015) . At the same time, the evidence reports a number of unique troubles concerning breastfeeding decisions such as infant dependency, physical image, and social criticism/judgement (Hunter & Magill-Cuerden, 2014; Hunter, Magill-Cuerden, & McCourt, 2015) .
Unfortunately, there is limited published data on exclusive breastfeeding determinants in adolescent mothers. Additionally, most qualitative studies have been conducted in western countries, which limit the generalizability to Thailand. In fact, little is known about Thai adolescent mothers' breastfeeding experiences in terms of how teenage mothers generate decisions regarding exclusive breastfeeding and influencing factors. If the factors and unique needs of optimal exclusive breastfeeding in adolescent mothers could be revealed, exclusive breastfeeding promotion might become more effective when linked with the needs of adolescent mothers.
To address this gap, the researcher used concept mapping to identify the factors related to exclusive breastfeeding among Thai adolescent mothers at 6 months. To the best of our knowledge, this is the first study to use concept mapping to investigate breastfeeding among adolescent mothers. This study used the concept mapping method to (a) obtain participant-generated factor lists related to exclusive breastfeeding at 6 months among adolescent mothers; (b) identify patterns leading to breastfeeding success or failure among adolescent mothers; and (c) produce a visual display of potential pathways driving the relationship between those factors and exclusive breastfeeding at 6 months. These data will guide the development of an intervention aimed at increasing optimal infant feeding practices for adolescent mothers.
| METHODS

| Design
The concept mapping methodology was applied to identify critical issues faced by Thai adolescent mothers in terms of exclusive breastfeeding within the context of Thai culture in order to determine relative priority and establish areas of consensus and divergence (Trochim, 1989) . Several logical and progressive steps that engaged adolescent mothers in the research were used to produce a concept map showing how individual items are interrelated and clustered into concepts with rating of importance. The end products were participant-generated models reflecting these relationships. Multidimensional scaling and cluster analysis were able to identify six key domains related to exclusive breastfeeding at 6 months. Concept mapping-integrated qualitative and quantitative methods generated a framework for understanding the relationships of exclusive breastfeeding determinants at 6 months in Thai adolescent mothers.
| Setting
Subjects were recruited from a 2,600-bed university hospital in Bangkok, Thailand. This setting is a tertiary hospital receiving patients transferred from all regions in Thailand. Therefore, there is a diversity of socioeconomic status such as family income, educational level, and occupation. However, the majority of patients, also subjects of this
Key messages
• The present study is the first to employ the concept mapping method to identify adolescent-generated factors related to exclusive breastfeeding at 6 months among Thai adolescent mothers.
• Breastfeeding advantages, facilitating factors and necessary skills, and promotion and support needs should be strengthened sequentially to promote 6-month exclusive breastfeeding among Thai adolescent mothers.
• The negative influences in Thai communities and society, internal and external barriers, and key problems in family should be resolved or minimized in relation to breastfeeding practices.
• Understanding adolescent-generated factors and the unique needs of optimal exclusive breastfeeding is important for developing effective breastfeeding interventions tailored to meet the needs of Thai adolescent mothers. study, came from low to middle socioeconomic status family; because it's a government hospital that services mostly those with reimbursement from the universal coverage program or government officers.
| Sample
During April-May 2016, sample was purposively recruited from the list of adolescent mothers (aged 15-19 years) admitted to postpartum units who had given birth from 5 to 7 months before data collection with the following inclusion criteria: a) being first-time mothers, b) having exclusive breastfeeding experiences for the first 6 months, and c) being able to understand and speak Thai language. The researcher sought participants who were willing to participate in this study without coercion by telephone.
According to Kane and Trochim (2007) , sample size for concept mapping range between 10 and 40. Therefore, 30 adolescent mothers were voluntarily recruited into concept mapping activities according to eligibility criteria with 10 adolescent mothers in each subgroup based on the following exclusive breastfeeding durations: 4-6 months, 1-3 months, and less than 1 month. Uniquely, each section of concept mapping activities can use different numbers of participants. According to the three steps of concept mapping, 30 mothers participated in two sequential steps (brainstorming and sorting and rating of statements). Half of the participants (n = 15) were then randomized from the second step to the final step (interpretation of the mapping results and the creation of pathway diagrams; Trochim, 1989) . However, two subjects dropped out during the second set of activities involving sorting and rating statements. These two adolescent mothers were aged 17 and 19 years and possessed characteristics that were similar to the remained subjects.
| Ethical considerations
The Ethics Committee for Research in Human, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand (EC3 070/2559) provided ethical approval for this study. The concept mapping activities were conducted after written consent forms had been obtained from the participants or the participants' parents in cases involving participants under 18 years of age.
| Measurement
The breastfeeding information form has six close-ended questions aimed at identifying maternal and infant age, current breastfeeding status, timing of the introductions of formula milk, water, and other supplemental foods. The sort record sheet was used in the second step of structuring in order to obtain the interrelationships of the statements. The participants were able to sort all statements from the brainstorming activity into only five to 10 clusters of ideas representing unique concepts for the participants.
The rating sheet was used in the second step of structuring. All of the statements from the brainstorming session were put into a rating table on the left side, whereas the right side of the sheet contained five-level Likert scales for rating important statements (1 = relatively unimportant to 5 = extremely important). Focus questions were asked to rate the items in terms of individual importance and how the adolescent mothers thought the factor affected exclusive breastfeeding success at 6 months.
In regard to the content validity of the questionnaires, three experts specializing in breastfeeding were asked for recommendations about content suitability before implementation.
| Data collection
Concept mapping proceeded in a series of steps. Over three weekends in May-June 2016, the following three major activities were completed: brainstorming; sorting and rating of factor statements; and interpretation of the mapping results and creation of the pathway diagrams. To reduce and edit the statement set, the "idea synthesis" process took place to a) limit meaning of each statement to a single idea; b) ensure that each statement is relevant to the focus question; c) reduce the statements to 120 items or fewer; and d) edit statements for clarity. The facilitator led this process relying on discussion and consensus according to simple guidelines (Kane & Trochim, 2007) . Researcher highlighted keywords in the recorded ideas, it became easier to sort redundant ideas, with added 399 statements in a spreadsheet. Thirty participants could form a consensus on which original idea by voted and edited judiciously. These could be consolidated into 104 distinct statements. Twenty-eight adolescent mothers sorted the total distinct statements into separate clusters based on their own conceptual thinking. Next, the adolescent mothers were asked to provide a name and basic description for each cluster. All participants completed the sorting activity.
Using a 5-level Likert scale (1 = relatively unimportant to 5 = extremely important), the 28 adolescent mothers were asked to rate each statement based on their individual perceptions of the importance of each statement concerning successful exclusive breastfeeding at 6 months.
Once the participants had finished the sorting and rating activities, the data were immediately translated from Thai to English and confirmed by a bilingual professional translator. The data was then entered into the concept system software, which analysed through multidimensional scaling and cluster analysis. To confirm and correct the participants' views and experiences, a group of 15 participants discussed the map results, the number of total clusters, and tentative names for representing their ideas. The concept system software allowed for easy display of maps with different numbers of clusters.
The groups ended up with maps in six clusters. Each group activity was approximately 1.5 hr in length.
After the end of the discussion on the map results, the participants became more familiar with the content and information emerging from the maps and factors. Consequently, the last group activity involved the pathway diagrams and was approximately 1.5 hr in length. The pathway diagram extended the analysis to explore the mechanistic pathways among the factors identified and the outcome of interest through the creation of stories by the participants (Burke et al., 2005) . The participants broadened the data of the maps and undertook group discussions about how the aforementioned factors affected successful/unsuccessful exclusive breastfeeding. In small groups of three and four members each, the participants were asked to discuss and diagram the relationships among the items within the clusters. They were then asked to create a story that would share their ideas about how the items within the clusters were interrelated and associated with exclusive breastfeeding outcomes. The participants focused upon both the whole set of clusters as well as those clusters that tended to receive higher ratings for their correlations with exclusive breastfeeding outcomes. All pathway diagrams were then rediscussed with comments from the entire group.
| Data analysis
The concept mapping was supported by the use of software called the "Concept System Global MAX". This program applied multivariate statistical analysis through the multidimensional scaling and Ward's hierarchical cluster analysis of the sorted statements. In addition, the breastfeeding data was analysed based on descriptive statistics including frequency, mean, and percentage. The data analysis was composed of the following three main steps for data analysis:
First, a similarity matrix was created from the sorted data in two steps. Initially, the results of the items sorted by each person were put into a square table with multiple rows and columns matching the number of statements. This individual matrix was termed "a binary symmetric similarity matrix." Next, the combined group constructed a similarity matrix in which individual cells were summed across individual matrices to include items from all participants. The value in the matrix for any given pair of statements indicated how many people had placed that pair of statements in a cluster. The values ranged from 0 to 30. A high value in this matrix indicates that the statements are conceptually similar in some way, whereas a lower value implies that the statements are conceptually less similar (Kane & Trochim, 2007) .
Second, a multidimensional scaling of similarity matrix was used to locate each statement as a separate point on a two-dimension (X, Y) map. To assess the degree to which the configuration of the point map matches the data from the similarity matrix, the stress value was calculated within a range of 0 to1 in which a lower value indicated better overall fit. Any value between 0.2 and 0.3 was considered appropriate (Kane & Trochim, 2007) . In the present study, a suitable the stress value was 0.24. Ward's hierarchical cluster analysis of the multidimensional scaling (X, Y) coordinates to partition the points (statements) on this map into aggregate groups to reflect similar potential concepts in the contiguous areas of the map. The task for the analysis was to decide the number of clusters into which the statements should be grouped as the final number of cluster solutions ranging from 5 to 10 clusters (Kane & Trochim, 2007) . This study presented six clusters through consensus while interpreting the map.
Finally, the rating data were coded into a data matrix in which each row or line represented an individual participant and each column was a statement. The average values for each statement could be calculated across participants by obtaining summary statistics for each column. The ratings were combined with the basic computed maps to produce a point rating map, a cluster rating map, and pattern matching.
| Rigour
The quality of this study relied on an appraisal for the unique concept mapping approach including validity and reliability (Kane & Trochim, 2007; Rosas & Kane, 2012) . For the validity in this study, the stress value indicated the relationship between the input matrix and the distances on the map in which a high value meant that the map did not represent the input data, whereas a low stress value suggested better overall fit. The appropriate range of stress value was approximately 0.2 and 0.3 (Kane & Trochim, 2007) . This study reported suitable internal validity of the stress value at 0.24. The adolescent mothers involved at every stage of the activities confirmed the mapping results.
The variety of exclusive breastfeeding experiences increased the opportunity for a broad representation.
In terms of reliability, concept mapping involves a unique method of assessing reliability by focusing on consistency across the assumed relatively homogeneous set of participants. In other words, concept mapping evaluates the reliability of the similarity matrix or map, but not individual statements (Rosas & Kane, 2012) . This study employed the Spearman-Brown correlation to analyse the split-half reliability, which reported the average split-half total matrix reliability at 0.81.
| RESULTS
A total of 30 adolescent mothers participated in this study based on exclusive breastfeeding duration (Table 1) . Statistically significant Total EBF 4-6 months n = 10 EBF 1-3 months n = 10 EBF less 1 month n = 10 differences were found in maternal ages between the group of exclusive breastfeeding for less than 1 month and exclusive breastfeeding for 4-6 months (t = −3.1, p = 0.01). Although the remaining pairs of exclusive breastfeeding duration had no statistically significant differences, maternal age differences between the groups with exclusive breastfeeding for less than 1 month and 1-3 months (t = −2.0, p = 0.06), 1-3 months and 4-6 months (t = −0.8, p = 0.40) were reported.
| Brainstorming: Factors related to 6-month exclusive breastfeeding
The brainstorming activity identified 104 statements as factors related to exclusive breastfeeding at 6 months among adolescent mothers.
Collectively, these factors represented a synthesis of exclusive breastfeeding experiences through the specific statements generated by adolescent mothers. The statements were heterogeneous in terms of content and individual aspects, including 63 positive statements and 41 negative statements on exclusive breastfeeding at 6 months (Table 2) .
| Sorting data: Six clusters related to 6-month exclusive breastfeeding
The numbers in Figure 1 show the statements comprising the clusters corresponding with the statements in Figure 1 ).
| Rating data: Importance of clusters on successful 6-month exclusive breastfeeding
The cluster rating map presents the average rating importance for all statements in each cluster (Figure 1 ). The layers on the clusters indicate the average value where more layers imply a higher average rating of cluster importance in relation to successful exclusive breastfeeding at 6 months. For example, breastfeeding advantages were more important through five cluster layers with an average rating value of 4.17-4.51 than key problems in family, which had only one cluster layer with an average rating value of 2.82-3.16. According to the comprehensive data, the cluster rating information was ranked by the average importance rating of clusters on successful exclusive breastfeeding at 6 months, including breastfeeding advantages (4.51), facilitating factors and necessary skills (4.25), promotion and support needed (3.96), community and social influences (3.52), internal and external barriers (3.22), and key problems in family (2.82).
Another way to examine the rating data is to use a graph called pattern matching (Figure 2) . In this method, the average importance rating for each cluster was plotted by dividing into three groups of exclusive breastfeeding experiences (less than 1 month, 1-3 months, and 4-6 months). The results illustrated how the clusters had different degrees of importance among the three groups of exclusive breastfeeding durations and what clusters are likely to promote or demote prolonged exclusive breastfeeding durations. For instance, the cluster of breastfeeding advantages was rated highest in relation to the groups with exclusive breastfeeding for 4-6 months (4.86) and 1-3 months (4.70), whereas the same cluster was ranked third in terms of importance for the group with exclusive breastfeeding for less than 1 month (3.92).
| Diagramming pathway: Correlation between the statement factors in clusters and 6-month exclusive breastfeeding
In this creative activity, the adolescent mothers drew pictorial results in independent designs corresponding with their exclusive breastfeeding experiences. Some pathway diagrams illustrated dynamic relationships, whereas others showed directional relationships in clusters. The first three diagrams can be described as follows:
First, the adolescent mothers explained breastfeeding benefits in terms of the following three dimensions: maternal, infant, and financial benefits, which are interrelated in dynamic ways for a success pathway of optimal exclusive breastfeeding ( Figure 3) .
Second, the pathway of the facilitating factors and necessary skills cluster explains the complex relationships of the personal aspects ( Figure 4 ). According to the rating information, this diagram can indicate the pathways for the top three factors in this cluster, including patience and effort, firm commitment to breastfeeding, and spending time with infants. For instance, "patience and effort" is the consequence of "breastfeeding as a maternal role"; whereas "breastfeeding as a maternal role" is a cause of "firm commitment to breastfeeding." 
| DISCUSSION
The concept mapping process is valuable in that it generates various domains with importance in consideration of exclusive breastfeeding at 6 months through the language of adolescent mothers. Over a NUAMPA ET AL. 5 of 13 Positive statements related to exclusive breastfeeding at 6 months.
b Negative statements related to exclusive breastfeeding at 6 months.
FIGURE 1 Cluster rating map presented the average rating of important for all statements in six clusters on exclusive breastfeeding for 6 months FIGURE 2 Pattern match comparing the average rating of six clusters between exclusive breastfeeding of less than 1 month, 1-3 months, and 4-6 months. Note. EBF: exclusive breastfeeding hundred statement factors contained multilevel factors in a social system. All of the statements were classified into six clusters that resulted from the multivariate analysis and participant interpretations in ordering by cluster the average rating of important influence on successful exclusive breastfeeding at 6 months.
The adolescent mothers perceived the first cluster of breastfeeding advantages as the most important factor influencing successful exclusive breastfeeding. Most of the factors of breastfeeding benefits illustrated the advantages of maternal emotion, while nearly half of the factors described infants' health benefits and only one factor was concerned with financial benefits. However, the advantages of infants' health were all placed in the top four cluster rankings. The cost-saving benefits and psychological value for the adolescent mothers were mentioned sequentially. According to previous studies, the fact that breastfeeding is the best for infant health was a key factor influencing both breastfeeding intention (Smith, Coley, Labbok, Cupito, & Nwokah, 2012) and success (Wambach & Cohen, 2009 ). In addition, long-term breastfeeding mothers expressed maternal emotional benefits (Brown, Raynor, & Lee, 2011; Wambach & Cohen, 2009 ), promotion of bonding (Nesbitt et al., 2012) , and economic saving benefits (Wambach & Cohen, 2009 ). Notably, this study revealed that breastfeeding with "enjoyment" and "happiness" might reflect breastfeeding satisfaction in adolescent mothers. Adolescent satisfaction is a key indicator for a vast array of optimal functioning, positive health outcomes, and successes (Proctor, Linley, & Maltby, 2009) . However, few studies have emphasized the influence of breastfeeding satisfaction on breastfeeding outcomes in adolescent mothers. Therefore, breastfeeding encouragement should be advocated among adolescent mothers in order to breastfeed with feelings of satisfaction through happiness and enjoyment.
Regarding the second cluster, facilitating factors and necessary skills were displayed as a large group with a subset of facilitating factors comprising breast milk supply and management, independence, and convenience in addition to an item of body image, patience, The third cluster, promotion and support needed, disclosed the key social network among adolescent mothers in which nurses and family members affected exclusive breastfeeding at 6 months. For nursing support, there were two series of breastfeeding support during hospitalization and after discharge through four types of social support, namely, emotional, instrumental, informational, and appraisal support (House, 1981) . Initially, the adolescent mothers needed information about the benefits of exclusive breastfeeding, solving common problems, using a hands-off technique and assessment, teaching skills, and rapid solutions with emotional support.
Subsequently, they described the practices of expressing/pumping breast milk, breastfeeding in public, and family agreement and support in detail.
The adolescent mothers required cooperation between nurses and family members to reconcile family conflicts and traditional myths about breastfeeding as highlighted in this study. Family conflicts and arguments might have been related to unintended pregnancy backgrounds, which could be explained in the sixth cluster on key family problems. Decisions about infant feeding can be governed by family practices (Nesbitt et al., 2012; Tucker et al., 2011) . Social support can minimize the impact of stressful life situations and increase an individual's abilities to tolerate or resist stressors that threaten health (House, 1981) . Social support is important for adolescent mothers who have several problems requiring assistance to reduce stress and achieve balance in breastfeeding and adaptation to the maternal role.
Effective breastfeeding support should consider family relationships and acceptance of exclusive breastfeeding at 6 months. Breastfeeding as a part of the environment with support and acceptance as the norm can predict breastfeeding duration (Brown et al., 2011) . Therefore, it is important to establish the perception of breastfeeding as a social norm through several modes of social media and community resources in order to promote comfortable feelings and reflect good mothering when breastfeeding in public.
The cluster of internal and external barriers presented a large set of obstacles involving variant difficulties including the physical condition of mothers, negative attitudes, problems in public, problems with breast milk supply, infants' health problems, and adolescent mothers' behaviour. Uniquely, many breastfeeding barriers were indicated in adolescent characteristics, including unintended pregnancy, a need for freedom, frustration and anger during infant crying, lack of breastfeeding experience, self-seeking of maternal foods, and concerns about body weight that might increase breastfeeding challenges and affect exclusive breastfeeding failure. At the same time, previous studies have rarely described unique adolescent characteristics and the limitations unintended pregnancy places on breastfeeding outcomes. The mothers normally expressed several negative attitudes on breastfeeding experiences such as pain, difficulties, lack of freedom, and embarrassment (Hunter et al., 2015; Monteiro et al., 2014) .
Moreover, this cluster found that breast engorgement problems and a large volume of milk were the main barriers to successful exclusive breastfeeding, although breastfeeding evidence has often reported insufficient milk supply as the major reason for weaning from breastfeeding (Tucker et al., 2011; Wambach & Cohen, 2009 ). Oversupply of breast milk should be prevented among adolescent mothers because doing so could help reduce many problems such as infant discomfort, limited outings due to breast engorgement, pain, and breast milk leakage.
Finally, the cluster of key family problems was found to be related to unsuccessful exclusive breastfeeding at 6 months. The adolescent mothers in this study encountered some conflicts about infant feeding, no power to negotiate, pressure and stressful breastfeeding, family acceptance issues, and family concerns about breastfeeding exclusivity. Low power to negotiate needs was rated in the groups as having top priority. Dependency increased the salience of the opinions and strains of troubled family relationships (Smith et al., 2012) .
Family members might offer negative effects with a lack of knowledge and a history of negative attitudes about breastfeeding (Woods, Chesser, & Wipperman, 2013) . Recognizing the social support network, health care providers can broaden the scope by involving people who are influential in the adolescent breast-feeding mothers' lives.
Not only do breastfeeding skills need to be added to programs, but skills to negotiate, express needs, and reduce conflicts with family members are also required.
Concept mapping presents a strategic pathway for creating successful exclusive breastfeeding. Among six clusters, breastfeeding advantages, facilitating factors and necessary skills, and promotion and support needs should be strengthened. Next, negative influences in communities and society, internal and external barriers, and key problems in family should be diminished for breastfeeding practices.
Although adolescent mothers live in different cultures, they may encounter similar barriers on exclusive breastfeeding due to their age and the social perceptions of teen mothers.
To promote 6-month exclusive breastfeeding in adolescent However, the findings can be transferred to similar situations or participants. In addition, this study did not document the adolescent mothers' demographic data and explore their effect on the rating results, except maternal age and infant feeding type. However, Thai adolescent mothers were younger than 20 years of age and reported low socioeconomic status in the previous study (Sriyasak, Åkerlind, & Akhavan, 2013) .
| CONCLUSIONS
Exclusive breastfeeding experiences among Thai adolescent mothers show complexity involving the multilevel influences of social systems.
Promotion and support of successful exclusive breastfeeding at 6 months should recognize the influences of personal factors and their environments, particular comprehensive breastfeeding advantages, key facilitators and skills, and breastfeeding support from nurses and family members. A multilevel model for promoting 6-month exclusive breastfeeding among Thai adolescent mothers should be applied with the development of subsequent programs. Finally, the guidelines for promoting exclusive breastfeeding in adolescent mothers should be implemented with evidence from scientific research.
